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(54) SURFACE LIGHT EMISSION DEVICE 

(57)Abstract: 

PURPOSE*. To provide an efficient and high-luminance surface light emission device. 
CONSTITUTION- A linear light source 2 is arranged on one side surf ace of a transparent light 
transmission plate 1. Plural grooves 4 constituted of two inclined surf aces are formed on the back 
surface of the plate 1 in parallel with the light source 2. The angles of the inclined surfaces 31 of 
the respective grooves 4 on the light source 2 side are set to be <45° with respect to the plate 1. 
Besides, the angles of the other inclined surf aces 32 are set to be <90° with respect to the plate 1. 
Then, diffusion and reflection parts 6 are formed on the inclined surfaces 31 of the respective 
grooves 4 on the light source 2 side so that the area coefficient of the grooves 4 distant from the 
light source 2 becomes larger than that of the grooves 4 near the light source 2. 



CLAIMS 



[Claim(s)] 

[Claim llThe line light source is arranged in a one side face of a transparent light guide plate, and 
two or more slots which become a rear face of a light guide plate from two inclined planes are 
formed in the line light source and parallel, While an inclined plane by the side of the line light 
source of each slot is 45 degrees or less in angle to a light guide plate, an inclined plane of another 
side is 90 degrees or less in angle to a light guide plate, A surface luminescent device, wherein 
diffuse reflection parts are formed in an inclined plane by the side of the line light source of each 
slot so that an area rate may become large in a slot distant from the line light source rather than 
a slot near the line light source. 



[Claim 2]The surface luminescent device according to claim 1 with which a tapered surface is 
formed on the surface of a light guide plate so that it may become thin [ thickness of a light guide 
plate ] as it separates from the line light source. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the surface luminescent device of the edge light 
system which can be used for the back light of thin type electric- spectaculars lighting, a notebook 
computer, a word processor, and a liquid crystal television, etc. 
[0002] 

[Description of the Prior Art]Before, the line light source 2 has been arranged in the one side face 
of the transparent light guide plate 1, and there was a surface luminescent device of the edge 
light system with which the diffuse reflection parts 6 were formed in light guide plate 1 flat rear 
face (refer to drawing 11). The area rate of diffuse reflection parts is small at the line light source 
side, and they are formed so that an area rate may become large in the opposite hand of the line 
light source. The light drawn into the light guide plate from the line light source advances into a 
light guide plate, repeating the total internal reflection within a light guide plate, etc., if the 
portion in which diffuse reflection parts are not provided glares. If diffuse reflection parts glare, 
that in which diffuse reflection only of the quantity according to the area rate is carried out, and it 
exceeds the critical angle of total internal reflection before long will be emitted from the surface of 
a light guide plate, and surface Hght will be obtained. 
[0003] 

[Problem(s) to be Solved by the Invention]However, the light which carried out diffuse reflection 
in the difluse transmission part has directivity about the luminous intensity, although reflected in 
all the directions. That is, the light which entered into diffuse reflection parts from the oblique 
direction performs diffuse reflection which serves as maximum strength in the range between a 
perpendicular direction and the direction of total internal reflection to the field in which diffuse 
reflection parts were formed. However, since the diffuse reflection parts 6 are formed in light 
guide plate 1 parallel rear face to the light guide plate 1 surface as the conventional surface 
luminescent device is shown in drawing 11, The luminous intensity by which diffuse reflection 
was carried out in the perpendicular direction to the light guide plate 1 surface did not become the 
maximum among the lights by which diffuse reflection was carried out by the same diffuse 
reflection parts 6 (a thick arrow is the diffuse reflection 9 of maximum strength.), but there was a 
problem that efficient high-intensity surface light was not obtained. 

[0004]Therefore, this invention cancels the above problems and an object of this invention is to 

provide an efficient high-intensity surface luminescent device. 

[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the surface 
luminescent device of this invention can be made to do maximum strength of light which diffuse 
reflection is carried out in diffuse reflection parts, and is emitted from the surface of a light guide 
plate with a perpendicular direction to the light guide plate surface. Namely, the line light source 
is arranged in a one side face of a transparent light guide plate, and two or more slots which 
become a rear face of a light guide plate from two inclined planes are formed in the line light 
source and parallel, While an inclined plane by the side of the line light source of each slot is 45 



degrees or less in angle to a light guide plate, an inclined plane of another side is 90 degrees or 
less in angle to a light guide plate. It constituted as di£fuse reflection parts were formed in an 
inclined plane by the side of the line light source of each slot so that an area rate may become 
large in a slot distant from the line light source rather than a slot near the line light source. 
[0006]In the above-mentioned composition, a tapered surface may be formed on the surface of a 
light guide plate so that it may become thin [ thickness of a light guide plate ], as it separates 
from the line light source. 

[0007] A surface luminescent device of this invention on the 2 sides in which a transparent light 
guide plate counters A line light source, B line light source is arranged and two or more slots 
which become a rear face of a light guide plate from two inclined planes are formed in A line light 
source and B line light source, and parallel, To a light guide plate, an inclined plane of each slot is 
45 degrees or less in angle, and both to an inclined plane by the side of A line light source of each 
slot. It constituted as diffuse reflection parts were formed so that an area rate may become large 
in a slot near the B line light source rather than a slot near the A line light source, and diffuse 
reflection parts were formed in an inclined plane by the side of B line light source of each slot so 
that an area rate may become large in a slot near the A line light source rather than a slot near 
the B line light source. 

[0008]A surface luminescent device of this invention on the 2 sides in which a transparent light 
guide plate counters A line light source, B line light source is arranged and two or more slots 
which become a rear face of a light guide plate from two inclined planes are formed in A line light 
source and B line light source, and parallel. While an inclined plane of a position which bisects a 
light guide plate from the side in which A line light source has been arranged by the side of A line 
light source of each slot is 45 degrees or less in angle to a light guide plate, an inclined plane of 
another side exceeds 45 degrees to a light guide plate, and is 90 degrees or less in angle. While an 
inclined plane by the side of B line light source of each slot is 45 degrees or less in angle to a light 
guide plate up to the side in which B line light source has been arranged from a position which 
bisects a light guide plate, an inclined plane of another side exceeds 45 degrees to a light guide 
plate, and it is 90 degrees or less in angle, It constituted as diffuse reflection parts were formed in 
an inclined plane with an angle [ to the side in which B line light source has been arranged from 
the side in which A line light source has been arranged ] of 45 degrees or less so that an area rate 
may become large in a slot near the light guide plate center rather than a slot A line light source 
and near the B line light source. 

[0009] In the above-mentioned composition, a tapered surface may be formed on the surface of a 
light guide plate so that it may become thin [ thickness of a light guide plate ], as it separates 
from A line light source and B line light source. 

[OOlOlIn each of above-mentioned composition, it may be made roundish [ a corner formed in a 
rear face of a light guide plate ]. 

[00 11] Hereafter, this invention is explained in more detail, referring to drawings. 
[00 12] A sectional view showing other examples of a surface luminescent device which a sectional 
view, drawing 2 - drawing 7, and drawing 9 in which one example of a surface luminescent device 
which drawing 1 requires for this invention is shown require for this invention, and drawing 8 are 
the partial expanded sectional views showing one example of a slot formed in a light guide plate 
rear face of a surface luminescent device concerning this invention. 1 - - a light guide plate and 2 
the line light source, and 31 and 32 - an inclined plane and 4 -■ diffuse reflection parts and 7 show 
A line light source, 8 shows B line light source, and, as for a central groove and 6, a slot and 5 
show a tapered surface 10, respectively. 

[00 13] A transparent plate about 1-30 mm thick is used for the light guide plate 1. It is good to use 
resin excellent in translucency, such as an acrylic, polycarbonate, polystyrene, and acrylic styrene. 



etc. as construction material of the light guide plate 1. 

[0014]The line light source 2 is arranged in a one side face of the light guide plate 1 (refer to 
drawing l). Or the A line light source 7 and the B line light source 8 are arranged on the 2 sides in 
which the light guide plate 1 counters (refer to drawing 2 and drawing 3). As the line light source 
2, the Aline light source 7, and the B line light source 8, cathode-ray tubes, such as a hot cathode 
line pipe and a cold cathode line pipe, are used. A curve light reflector is arranged so that the line 
light source 2, the A line light source 7, and the B line light source 8 may be covered, light is 
reflected in the light guide plate 1 side according to a mirror plane of the inner surface, and it may 
enable it to use efficiently. 

[0015]Two or more slots 4 which consist of two inclined planes are formed in light guide plate 1 
rear face in parallel with the line light source 2, the A line light source 7, and the B line light 
source 8. As shape of the slot 4, it roughly divides and there are the three following types, 
[0016](l) It is a case where the line light source 2 is arranged in a one side face of the light guide 
plate 1, and while the inclined plane 31 by the side of the line light source 2 of each slot 4 makes 
an angle of 45 degrees or less to the light guide plate 1, an inclined plane of another side makes an 
angle of 90 degrees or less to a light guide plate (refer to drawing l). 

[0017](2) It is a case where the A line light source 7 and the B Une Ught source 8 are arranged on 
the 2 sides in which the light guide plate 1 counters, and the inclined plane 31 of each slot 4 
makes [ as opposed to / in both / the light guide plate 1 ] an angle of 45 degrees or less (refer to 
drawing 2). 

[0018](3) While the inclined plane 31 by the side of the A line light source 7 of each slot 4 makes 
an angle of 45 degrees or less to the light guide plate 1 to a position which bisects the light guide 
plate 1 from the side in which **** and the A line light source 7 have similarly been arranged in 

the case of two lights, the inclined plane 32 of another side exceeds 45 degrees to the light guide 
plate 1, and an angle of 90 degrees or less is made, Up to the side in which the B line light source 
8 has been arranged from a position which bisects the light guide plate 1, while the inclined plane 
31 by the side of the B line light source 8 of each slot 4 makes an angle of 45 degrees or less to the 
light guide plate 1, the inclined plane 32 of another side exceeds 45 degrees to the light guide 
plate 1, and an angle of 90 degrees or less is made (refer to drawing 3). In this case, the central 
groove 5 may be formed of the inclined plane 31 by the side of the A line light source 7, and the 
inclined plane 31 by the side of the B line light source 8 (refer to drawing 4). 

[00 19] About the slot 4 of the three above-mentioned type, below half of thickness of the light 
guide plate 1 of the depth is preferred, and more than half of a pitch of thickness of the light guide 
plate 1 is preferred. If the depth of the slot 4 is made deeper than a half of thickness of the light 
guide plate 1, it will become difficult to draw light irradiated by the side of the light guide plate 1 
to the back of the light guide plate 1. If the depth makes shorter than a half of thickness of the 
light guide plate 1 a pitch of the slot 4 which is desirable within the limits of the above, it will 
become difficult to form the inclined plane 31 at an angle of 45 degrees or less to the light guide 
plate 1. 

[0020]Although the adjacent slot 4 has touched in drawing 1 - drawing 4, a flat field may be 
between the slots 4 which adjoin each other as shown in drawing 5. 

[002l]May form the tapered surface 10 in the surface of the light guide plate 1 so that it may 
become thin [ thickness of the light guide plate 1 ], as it separates from the line light source 2 in a 
type of (l), and (refer to drawing 6), The tapered surface 10 may be formed in the surface of the 
light guide plate 1 so that it may become thin [ thickness of the light guide plate 1 ], as it 
separates from the A line light source 7 and the B line light source 8 in a type of (3) (refer to 
drawing 7). 

[0022]Although a corner formed in a rear face of the Hght guide plate 1 is sharp in drawing 1 - 



drawing 7, it may be made roundish as shown in drawing 8. By making it roundish to a corner, 
light becomes difficult to jump out besides the light guide plate 1 of a comer, and linear optical 
nonuniformity can be prevented. 

[0023]Pattern formation of the diffuse reflection parts 6 using mat ink is carried out for the 
purpose which distributes uniformly light irradiated in the light guide plate 1 to each slot 4, and 
is emitted to it from the light guide plate 1 surface. A pattern of the diffuse reflection parts 6 
changes with type [ of shape of the above-mentioned slot 4 ] (l) - (3), respectively. 
[0024]As for a type case of (l), the diffuse reflection parts 6 are formed in the inclined plane 31 by 
the side of the line Ught source 2 of each slot 4 so that an area rate may become large in the slot 4 
distant from the line light source 2 rather than the about two-line light source slot 4. 
[0025] As for a type case of (2), the diffuse reflection parts 6 are formed in the inclined plane 31 by 
the side of the A line light source 7 of each slot 4 so that an area rate may become large in the 
about eight B line light source slot 4 rather than the about seven A line light source slot 4, The 
diffuse reflection parts 6 are formed in the inclined plane 31 by the side of the B line light source 8 
of each slot 4 so that an area rate may become large in the about seven A line light source slot 4 
rather than the about eight B line light source slot 4. 

[0026]As for a type case of (3), the diffuse reflection parts 6 are formed in the inclined plane 31 
with an angle [ to the side in which the B line light source 8 has been arranged from the side in 
which the Aline light source 7 has been arranged ] of 45 degrees or less so that an area rate may 
become large in the slot 4 near the light guide plate 1 center rather than the A line light source 7 
and about eight B line light source slot. 

[0027]The diffuse reflection parts 6 are constituted from a dot of arbitrary shape, and area rate 
change of the above-mentioned diffuse reflection parts 6 is performed by changing a size and 
number of dots. Although a circular thing is well used as shape of a dot, for example, a thing 
except circular may be used. The above-mentioned mat ink includes paints etc. which have light 
diffusibility, such as calcium carbonate or silica, and screen printing, TAMPO print processes and 
the usual replica method, a shaping simultaneous replica method, etc. are used as a formation 
method of the diffuse reflection parts 6. Besides using mat ink, as shown in drawing 9, the diffuse 
reflection parts 6 may be formed by sculpture. 

[0028] A reason for making into an angle of 45 degrees or less the inclined plane 31 in which the 
diffuse reflection parts 6 are formed to the light guide plate 1 is that light which carried out total 
internal reflection in a portion except the diffuse reflection parts 6 of the inclined plane 31 in 
which the diffuse reflection parts 6 were formed will not advance into the light guide plate 1 if it 
exceeds 45 degrees to the light guide plate 1. A reason for making the inclined planes 31 and 32 of 
the slot 4 into an angle of 90 degrees or less to the light guide plate 1 is that it will become 
difficult for an undercut part to be formed and to form the slot 4 if one inclined planes 31 and 32 of 
each slot 4 exceed 90 degrees to the light guide plate 1. 

[0029]It is better to have arranged a light reflection plate at the rear face of the light guide plate 1, 
in order to take out light from the surface of the light guide plate 1 efficiently. When arranging 
the line light source 2 only to a one side face of the light guide plate 1, a Ught reflection plate may 
be arranged on the side which counters. A light reflection plate is used in order to return all lights 
that penetrate a rear face and the side of the light guide plate 1 to the light guide plate 1. As a 
material of a light reflection plate, the following is preferred. 
[0030] (1) White film. 

[0031] (2) An aluminum plate which carried out white paint or white printing. 

[0032] (3) Metallic foils, such as a metal plate which presented a mirror plane, and aluminum, a 
film, a board which performed metal deposition, etc. 

[0033]In order to smooth luminous-intensity distribution emitted from the light guide plate 1 



surface, an optical diffusion board may be arranged on the light guide plate 1 surface. A resin 
board etc. of that by which a film was coated with optical diffuse matter, a thing in which the film 
itself has light diffusibility, and opalescence can be used for an optical diffusion board. 
[0034] 

[Function] Since the surface luminescent device of this invention was constituted as mentioned 
above, the next operation is obtained. 

[0035]Namely, since the diffuse reflection parts 6 are formed in the inclined plane 31 with an 
angle of 45 degrees or less to the light guide plate 1, the diffuse reflection 9 of maximum strength 
follows the surface luminescent device of this invention in the perpendicular direction to the light 
guide plate 1 surface among the lights by which diffuse reflection was carried out according to the 
area rate (refer to drawing 10). 

[0036]Since the diffuse reflection parts 6 are formed in the inclined plane 31 with an angle of 45 
degrees or less to the light guide plate 1, the area in which the diffuse reflection parts 6 are 
formed can become large, and luminosity can be raised compared with the conventional surface 
luminescent device. 
[0037] 

[Example]3 mm in diameter, 160 mm in length, and the cold cathode line pipe of 2w are arranged 
as the line light source to the one side face of the transparent light guide plate which consists of 
220 mm long and a 150-mm-wide acrylic resin. Two or more slots which become a rear face of a 
light guide plate from two inclined planes are formed in the line light source and parallel in a 
depth of 0.5 mm, and the pitch of 2 mm. While the inclined plane by the side of the line light 
source of each slot was 14 degrees in angle to the light guide plate, the inclined plane of another 
side considered it as the angle of 90 degrees to the light guide plate. Diffuse reflection parts were 
formed in it by TAMPO printing by the dot pattern that an area rate becomes large as it kept 
away from the line light source to the inclined plane by the side of the line light source of each 
slot. 

[0038]The white polyester film has been arranged as a light reflection plate at the light guide 
plate rear face. 

[0039]The film itself has arranged the diffusion sheet which has light diffusibility as an optical 
diffusion board on the light guide plate surface. 

[0040]Thus, high-intensity surface light with an obtained efficient surface luminescent device is 

obtained. 

[0041] 

[Effect of the Invention]It consists of above-mentioned composition and operation in this 
invention. 

Therefore, the following effect is acquired. 

[0042]That is, since the diffuse reflection of maximum strength progresses in the perpendicular 
direction to the light guide plate surface, efficient high-intensity surface light is obtained 
compared with the conventional surface luminescent device. 
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